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ABSTRACT
The e f f e c t  o f  p a r i e t a l e c t o m y  on oxygen  c o n s u m p t i o n ,  h e a r t  
and  v e n t i l a t o r y  r a t e s  was i n v e s t i g a t e d  i n  t h e  i g u a n i d  l i z a r d ,  
S c e l o p o r u s  o c c i d e n t a l i s . A nim als  were  d i v i d e d  i n t o  t h r e e  e x p e r i ­
m e n t a l  g ro u p s  o f  10 i n d i v i d u a l s :  p a r i e t a l e c t o m i z e d ,  sham-
p a r i e t a l e c t o m i z e d  and  c o n t r o l s .  Oxygen c o n s u m p t io n  was m e a su re d  i n  
two d i f f e r e n t  g ro u p s  o f  l i z a r d s .  I n  Group 1 (20 m a le s  and  10 
f e m a l e s ) ,  c o n d u c t e d  f rom A u g u s t  25 ,  1968 to  O c t o b e r  4 ,  1968 ,  oxygen 
c o n s u m p t io n  was m e a s u r e d  a t  35°C on days  0 and  30 f o l l o w i n g  t r e a t ­
m e n t s .  I n  Group 2 (30 m a l e s ) ,  c o n d u c t e d  from May 3 ,  1969 to  Ju n e  6 ,  
1969 ,  oxygen  c o n s u m p t io n  was m e a s u r e d  on days  14,  22 ,  and  30 f o l l o w ­
i n g  t r e a t m e n t s .  H e a r t  and  v e n t i l a t o r y  r a t e s  were  m e a s u r e d  i n  Group 1 
l i z a r d s  o v e r  a  t e m p e r a t u r e  r a n g e  o f  15°C t o  35°C a t  5°  i n t e r v a l s  on 
d a y s  0 and  30 f o l l o w i n g  t r e a t m e n t s .  I n  Group 2 ,  h i s t o l o g i c a l  p r e p a ­
r a t i o n s  o f  t h e  t h y r o i d  g l a n d s  w ere  made.  At t h e  end  o f  t h e  e x p e r i ­
m e n t a l  p e r i o d ,  Group 2 a n i m a l s  were  a u t o p s i e d  and  t h e  a d r e n a l ,  
t e s t i c u l a r  and l i v e r  w e i g h t s  were  r e c o r d e d .
T h e re  w ere  no s i g n i f i c a n t  d i f f e r e n c e s  i n  oxygen  c o n s u m p t i o n ,  
h e a r t  and  v e n t i l a t o r y  r a t e s ,  t h y r o i d  e p i t h e l i a l  t y p e s ,  a d r e n a l ,  
t e s t i c u l a r  and  l i v e r  w e i g h t s ,  b e tw e e n  t h e  t h r e e  e x p e r i m e n t a l  g r o u p s .
Based  on  t h i s  s t u d y  and  o t h e r  e x p e r i m e n t a l  e v i d e n c e ,  i t  
a p p e a r s  t h a t  p a r i e t a l e c t o m y  m i g h t  l e a d  t o  a l o w e r i n g  o f  t h e  t h r e s h o l d
vii
f o r  a c t i v i t y  and  n o t  an  i n c r e a s e  i n  m e t a b o l i s m  o v e r  t h a t  o f  t h e  
c o n t r o l s .
viii
EFFECT OF PARIETALECTOMY ON OXYGEN CONSUMPTION, 
HEART RATE AND VENTILATORY RATE IN 
SCELOPORUS OCCIDENTALIS
INTRODUCTION
Among v e r t e b r a t e s  t h e  p i n e a l  s y s t e m  i n  i t s  m o s t  c o m p le t e  
fo rm c o n s i s t s  o f  s e v e r a l  o u t g r o w t h s  s i t u a t e d  ab o v e  t h e  t h i r d  v e n t r i c l e  
i n  t h e  r o o f  o f  t h e  d i e n c e p h a l o n .  I n  s e q u e n c e ,  f rom a n t e r i o r  t o  
p o s t e r i o r ,  t h e s e  o u t g r o w t h s  a r e  t h e  p a r a p h y s i s ,  d o r s a l  s a c ,  p a r a -  
p i n e a l  and  p i n e a l  o r g a n s  ( S t e b b i n s  and  E a k i n ,  1 9 5 8 ) .
E x c e p t  f o r  l a m p r e y s ,  w here  t h e  p a r a p i n e a l  and  t h e  p i n e a l  
o r g a n  b o t h  a r e  p r e s e n t ,  t h e  two e l e m e n t s  d i s p l a y  v a r i e d  d e v e l o p m e n t .  
One e l e m e n t  o r  t h e  o t h e r  may p r o d u c e  an  end v e s i c l e - - t h e  p i n e a l  
e l e m e n t  i n  t a d p o l e s  and  some f rog 's  ( S t i e d ' s  o r g a n ) ,  t h e  p a r a p i n e a l  
i n  Sphenodon and  l i z a r d s  ( t h e  p a r i e t a l  e y e ) - - o r  t h e  p a r a p i n e a l  may 
be  l a c k i n g  a l t o g e t h e r  ( f i s h e s ,  b i r d s  and  mammals) .  At t h e  p r e s e n t  
t i m e  t h e r e  i s  u n c e r t a i n t y  a s  t o  w h e t h e r  t h e  p a r a p i n e a l  o f  t h e  lam prey  
i s  homologous  w i t h  t h e  p a r i e t a l  eye  o f  l i z a r d s  ( S t e b b i n s  and  E a k i n ,  
1 9 5 8 ) .
The p a r i e t a l  eye  o r  " t h i r d  e y e "  i s  a  w e l l  d e v e l o p e d  s t r u c ­
t u r e  found  i n  some modern  l i z a r d s  and  i n  t h e  t u a t a r a ;  p r e s u m a b l y  i t  
was w i d e s p r e a d  among a n c i e n t  f i s h e s ,  a m p h ib i a n s  and  r e p t i l e s  ( S t e b b i n s  
and  W i l h o f t ,  1 9 6 6 ) .  T h i s  e y e ,  l o c a t e d  i n  t h e  m i d - d o r s a l  p o r t i o n  o f  
t h e  h e a d ,  p o s s e s s e s  a  w e l l  d e f i n e d  c o r n e a ,  l e n s  and  r e t i n a ,  b u t  
d i f f e r s  from t h e  l a t e r a l  eye  i n  r e t i n a l  p o l a r i t y  ( E a k i n ,  1 9 6 8 ) .
Upon p r o l o n g e d  i l l u m i n a t i o n  o f  t h e  r e t i n a l  s u r f a c e  o f  t h e  p a r i e t a l
2
3e y e ,  n e u r a l  a c t i v i t y  i n  t h e  r e t i n a l  c e l l s  h a s  b e e n  o b s e r v e d  ( M i l l e r  
and  W o l h a r s h t ,  1 9 6 2 ) .
C l a u s e n  and P o r i s  (1937)  b e l i e v e d  t h e  p a r i e t a l  eye  t o  be  
f u n c t i o n a l  p h o t o r e c e p t o r  and l a t e r ,  C l a u s e n  and  M o fsh in  ( 1 9 3 9 ) ,  on 
t h e  b a s i s  o f  o x y g e n . c o n s u m p t i o n  m e a s u re m e n t s  i n  A n o l i s  c a r o l i n e n s i s  
i n  w h ich  t h e  l a t e r a l  e y e s  had  b e e n  removed,  showed t h a t  t h e  p a r i e t a l  
ey e  was a p h o t o r e c e p t o r .  A c c o r d i n g  t o  S t e b b i n s  and E a k i n  (1958)  i n  
a d d i t i o n  t o  b e i n g  a  p h o t o r e c e p t o r ,  t h e  p a r i e t a l  eye  m i g h t  a l s o  be a 
t h e r m o r e c e p t o r .  The l a t t e r  a s s u m p t i o n  i s  b a s e d  on t h e  f a c t  t h a t  t h e  
c o r n e a  o f  t h e  p a r i e t a l  eye  i s  y e l l o w  and  p e r h a p s  s e r v e s  t o  f i l t e r  
o u t  s h o r t e r  wave l e n g t h s .  The r e t i n a  i s  a l s o  h e a v i l y  im p r e g n a t e d  
w i t h  m e l a n i n  and  i s  b a c k e d  by a r e f l e c t i v e  g u a n i n e  ta pe tu rn  s i m i l a r  
t o  a  b l a c k  p l a t e  c o l l e c t o r  u s e d  i n  s o l a r  h e a t - t r a p p i n g  d e v i c e s  
( S t e b b i n s  and  E a k i n ,  1 9 5 8 ) .
I n  a c o m p a r a t i v e  s t u d y  o f  t h e  p a r i e t a l  ( p i n e a l )  complex  
among v a r i o u s  l i z a r d s ,  a  p a r i e t a l  eye  n e r v e  h a s  b e e n  i d e n t i f i e d  i n  
t h e  f o l l o w i n g  i g u a n i d  l i z a r d s :  C a l l i s a u r u s  d r a c o n i d e s , C r o t o p h y t u s
c o l l a r i s , D raco  v o l a n s  , Phrynosoma c o r o n a  turn, ]?. d o u g l a s s i ,
S a u ro m a lu s  o b e s u s , Uma i n o r n a t a  and  X a n t u s i a  v i g i l i s  (E a k in  and  
S t e b b i n s ,  1959) and S c e l o p o r u s  o c c i d e n t a l i s  (E a k in  and S t e b b i n s ,
1959;  S t e y n ,  1 9 5 9 ) .  I n  S c e l o p o r u s , t h e  p a r i e t a l  eye  n e r v e  was 
d e s c r i b e d  as  l e a v i n g  i n c o n s p i c u o u s l y  f rom t h e  t h i r d  eye  and e x t e n d ­
i n g  c a u d a l l y  u n d e r  t h e  d u r a  m a t e r  and t h e n  v e n t r a l l y  a l o n g  t h e  l e f t  
a n t e r i o l a t e r a l  s u r f a c e  o f  t h e  e p i p h y s i s  t o  t h e  h a b e n u l a r  com missure  
o f  t h e  b r a i n  (E a k in  and  S t e b b i n s ,  1 9 5 9 ) .  When a p a r i e t a l  eye  n e r v e
4i s  p r e s e n t  i t  c o n n e c t s  w i t h  t h e  h a b e n u l a r  a p p a r a t u s ,  t h e  h a b e n u l a r  
g a n g l i a  a r e  c o n n e c t e d  w i t h  t h e  h y p o th a l a m u s  and  m i d - b r a i n  by means 
o f  t h e  s t r a i e  m e d u l l a r i s  t h a l a m i  and t h e  h a b e n u l o p e n d u n c u l a r  t r a c t  
( S t e b b i n s  and  E a k i n ,  1 9 5 8 ) .  The d i s c o v e r y  o f  a  p a r i e t a l  eye  n e r v e  
i s  o f  i m p o r t a n c e  i n  i n t e r p r e t i n g  t h e  e f f e c t s  o f  p a r i e t a l e c t o m y .
P a r i e t a l e c t o m y  and p a r i e t a l  eye  s h i e l d i n g  h a v e  r e s u l t e d  i n  a 
v a r i e t y  o f  b e h a v i o r a l  and p h y s i o l o g i c a l  ch a n g e s  i n  l i z a r d s .  As a 
r e s u l t  o f  p a r i e t a l  e y e  s h i e l d i n g  i n  X a n t u s i a  v i g i l i s  v i g i l i s , an  
i n c r e a s e  i n  l o c o m o t o r  a c t i v i t y  was o b s e r v e d  ( G l a s e r ,  1 9 5 8 ) .
S i m i l a r  r e s u l t s  were  found  i n  S c e l o p o r u s  v i r g a t u s  ( S t e b b i n s ,  1 9 6 3 ) .  
S t e b b i n s  and W i l h o f t  (1966)  showed t h a t  t h e r e  was a r e l a t i o n s h i p  
b e t w e e n  t h y r o i d  e p i t h e l i a l  d e v e l o p m e n t  and a c t i v i t y  ( e x p o s u r e )  i n  
t h e  l i z a r d ,  S c e l o p o r u s  v i r g a t u s ; t h e  more f r e q u e n t l y  e x p o s e d  
a n i m a l s  h a v i n g  t h e  g r e a t e r  e p i t h e l i a l  d e v e l o p m e n t .  E a k i n ,  S t e b b i n s  
and  W i l h o f t  (1959) showed t h a t  a n  i n c r e a s e  i n  t h y r o i d  a c t i v i t y  
c o u l d  be  b l o c k e d  by h y p o p h y s e c to m y . C l a u s e n  and P o r i s  (1937)  
fo u n d  t h a t  p a r i e t a l e c t o m y  i n  A n o l i s  c a r o l i n e n s i s  r e s u l t e d  i n  an  
i n c r e a s e  i n  s p e r m a t o g e n e s i s .  I t  a p p e a r s  t h a t  t h e  p a r i e t a l  eye  
s t i m u l a t i o n  i n v o l v e s  t h e  h y p o th a l a m u s  and  t h e  a n t e r i o r  p i t u i t a r y .
As i n d i c a t e d ,  e x p o s u r e ,  t h y r o i d  a c t i v i t y  and s p e r m a t o g e n e s i s  
a p p e a r  t o  be u n d e r  t h e  i n f l u e n c e  o f  t h e  p a r i e t a l  e y e  and  r e m o v a l  
o f  t h e  " t h i r d  e y e ” r e s u l t s  i n  an  i n c r e a s e  i n  t h e s e  p a r a m e t e r s .
T h u s ,  i t  a p p e a r s  t h a t  t h e  o v e r a l l  e f f e c t  o f  p a r i e t a l  e y e  s t i m u l a ­
t i o n  by l i g h t  i s  t o  c a u s e  i n h i b i t i o n  o f  t h e s e  p a r a m e t e r s .
I t  h a s  b e e n  s u g g e s t e d  by S t e b b i n s  and  E a k i n  (1958)  t h a t  t h e
p a r i e t a l  ey e  m i g h t  f u n c t i o n  i n  p o i k i l o t h e r m i c  t h e r m o r e g u l a t i o n .  The 
ey e  i s  i n  a n  e x c e l l e n t  p o s i t i o n  t o  r e c e i v e  s o l a r  r a d i a t i o n .  Due t o  
t h e  l a c k  o f  a n  i r i s  and  e y e l i d s ,  t h e  eye  m i g h t  p r o v i d e  t h o s e  r e p t i l e s  
p o s s e s s i n g  i t  w i t h  a  more  d e l i c a t e  means o f  d e t e c t i n g  d i f f e r e n c e s  i n  
t e m p e r a t u r e  t h a n  e x i s t  anyw here  e l s e  i n  th e  body .  T h i s  c o u l d  be 
i m p o r t a n t  i n  S c e l o p o r u s  o c c i d e n t a l i s  w h ich  o p e r a t e s  a t  a  l e v e l  o n l y  
a few d e g r e e s  b e l o w  t h e i r  c r i t i c a l  maximal  t e m p e r a t u r e  t o l e r a n c e .  I n  
£L o c c i d e n t a l i s , t h e  u p p e r  l i m i t  o f  v o l u n t a r y  t o l e r a n c e  i s  40°C to  
41°C and  i s  o n l y  3°C t o  5°C b e lo w  t h e  t e m p e r a t u r e  a t  w h ich  l o s s  o f  
c o o r d i n a t i o n  an d  p a r a l y s i s  from h e a t  may o c c u r  (44°C t o  4 5 ° C ) .
S m a l l  s p e c i e s  ( and  t h e  y oung  o f  l a r g e r  f o rm s )  t h a t  a r e  a c t i v e  a t  
body t e m p e r a t u r e s  n e a r  t h e i r  c r i t i c a l  maximum m u s t  be p a r t i c u l a r l y  
c a r e f u l  o f  h i g h  t e m p e r a t u r e s  b e c a u s e  o f  t h e  r a p i d i t y  w i t h  w h ich  th e y  
a b s o r b  h e a t  ( S t e b b i n s  and  E a k i n ,  1 9 5 8 ) .
Due t o  t h e  f a c t  t h a t  p a r i e t a l e c t o m y  l e a d s  to  i n c r e a s e d  l o c o ­
m o t o r  a c t i v i t y  and  i n c r e a s e d  t h y r o i d  a c t i v i t y ,  t h i s  p r e s e n t  s t u d y  
i n v e s t i g a t e s  s e v e r a l  p h y s i o l o g i c a l  a c t i v i t i e s  w h ich  m i g h t  be  a f f e c t e d  
by  i n c r e a s e s  i n  t h e  above  p a r a m e t e r s .  An i n c r e a s e  i n  m e t a b o l i s m  i s  
a c c o m p a n i e d  by a n  i n c r e a s e  i n  oxygen  demand a l o n g  w i t h  an  i n c r e a s e d  
c a r b o n  d i o x i d e  p r o d u c t i o n  f rom m e t a b o l i z i n g  t i s s u e s .  I f  t h i s  
i n c r e a s e d  c a r b o n  d i o x i d e  l e v e l  i s  s i g n i f i c a n t ,  b o t h  t h e  r e s p i r a t o r y  
c e n t e r  an d  t h e  v a s o m o t o r  c e n t e r  wou ld  be a f f e c t e d ,  and h e a r t  and 
v e n t i l a t o r y  r a t e s  would  i n c r e a s e .  I t  i s  t h e  o b j e c t i v e  o f  t h i s  s t u d y ,  
t h e r e f o r e ,  t o  m e a s u r e  t h e  e f f e c t  o f  p a r i e t a l e c t o m y  on oxygen  consump­
t i o n ,  h e a r t  r a t e ,  and  v e n t i l a t o r y  r a t e  i n  t h e  i g u a n i d  l i z a r d ,
c e l o p o r u s  o c c i d e n t a l i s .
MATERIALS AND METHODS
S c e l o p o r u s  o c c i d e n t a l i s  (20 m a le s  and  10 f e m a l e s ) ,  r a n g i n g  i n  
w e i g h t  f rom 8 . 0  t o  1 6 . 0  g ram s ,  were  p u r c h a s e d  from S o u t h e r n  
H e r p t o l o g i c a l  S a l e s  i n  A u g u s t  1968.  These  a n i m a l s  w ere  m a i n t a i n e d  i n  
i n d o o r  p e n s  on a  1 2 - h o u r  p h o t o p e r i o d  c e n t e r e d  a t  12 noon  E.  S. T.
They w ere  f e d  c r i c k e t s  and mealworms and  g i v e n  w a t e r  d a i l y .  Toe-  
c l i p p i n g  and numbers  p a i n t e d  on t h e  b a c k s  o f  t h e  a n i m a l s  w ere  u s e d  
f o r  i d e n t i f i c a t i o n 0
T h re e  p h y s i o l o g i c a l  p e r i m e t e r s ,  oxygen  c o n s u m p t i o n ,  h e a r t  
r a t e  and  v e n t i l a t o r y  r a t e ,  w ere  m e a s u r e d  b e f o r e  and a f t e r  t r e a t m e n t s  
a c c o r d i n g  t o  t h e  s c h e d u l e  o u t l i n e d  i n  A ppend ix  A. A n im a ls  were  n o t  
f e d  f o r  18 t o  24 h o u r s  p r i o r  t o  e a c h  m e a s u r e m e n t .  An e f f o r t  was 
made t o  i n c l u d e  an  e q u a l  number  ( u s u a l l y  two) o f  a n i m a l s  f rom eac h  
g ro u p  d u r i n g  e a c h  m e a s u r e m e n t .  T h e re  were  t h r e e  e x p e r i m e n t a l  g r o u p s ,  
p a r i e t a l e c t o m i z e d , s h a m - p a r i e t a l e c t o m i z e d  and  c o n t r o l s ,  w i t h  10 
a n i m a l s  i n  e a c h  g r o u p .
Oxygen c o n s u m p t io n  was m e a s u r e d  by t h e  Warburg  m e thod  a t  
35°C ( C l a r k ,  1964) and c a l c u l a t e d  a s  u l  0 2 /gm (wet w e i g h t ) / h r .  The 
s m a l l  s i z e  o f  S_. o c c i d e n t a l i s  made i t  p o s s i b l e  t o  p l a c e  t h e  l i z a r d s  
i n t o  a  125 ml Warburg  f l a s k .  I n  a d d i t i o n ,  30 a n i m a l s  ( a l l  m a l e s ) , 
p u r c h a s e d  i n  May 1969 from S o u t h e r n  H e r p t o l o g i c a l  S a l e s ,  were  u s e d  
i n  a more d e t a i l e d  oxygen  c o n s u m p t io n  s t u d y  (Group 2 ) .  I n  Group 2
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8a  G i l s o n  R e s p i r o m e t e r  ( G i l s o n  M e d i c a l  E l e c t r o n i c s )  was u s e d  t o  
m e a s u r e  oxygen  c o n s u m p t i o n .  I n  t h i s  s t u d y  (Group 2 ) ,  m e a su re m e n t s  
w ere  t a k e n  on days  14 ,  22 ,  and  30 f o l l o w i n g  t r e a t m e n t s  a c c o r d i n g  to  
.the s c h e d u l e  o u t l i n e d  i n  A p p en d ix  B. I n  b o t h  s t u d i e s  a l l  v a l u e s  
w e re  a d j u s t e d  f o r  a  common w e i g h t  o f  1 2 . 8  and  1 6 . 0  grams (wet  
w e i g h t ) ,  r e s p e c t i v e l y ,  a c c o r d i n g  t o  t h e  s t a t i s t i c a l  m e thod  o f  S t e e l  
and  T o r r i e  ( 1 9 6 0 ) .
B e f o r e  m e a s u r i n g  h e a r t  and  v e n t i l a t o r y  r a t e s ,  a n i m a l s  were  
c o o l e d  t o  10-12°C i n  a r e f r i g e r a t o r .  The c o o l e d ,  i n a c t i v a t e d  
l i z a r d s  w e re  t h e n  t a p e d  t o  a to n g u e  d e p r e s s o r  r e s t i n g  on a g ro u n d e d  
m e t a l  p a n .  A t h e r m i s t o p r o b e , a t t a c h e d  t o  a  t e l e t h e r m o m e t e r , was 
i n s e r t e d  i n t o  c l o a c a  o f  t h e  a n i m a l s  t o  m o n i t o r  body t e m p e r a t u r e  a t  
a l l  t i m e s  d u r i n g  m e a s u r e m e n t s .  A h e a t  lamp (250  w a t t s )  was p o s i ­
t i o n e d  24 t o  36 i n c h e s  f rom t h e  a n i m a l  and  j u d i c i o u s l y  u s e d  t o  
r a i s e  t h e  t e m p e r a t u r e  o f  t h e  a n i m a l  t o  t h e  d e s i r e d  body t e m p e r a ­
t u r e s  o v e r  a  s p a n  o f  s e v e r a l  m i n u t e s .  T h re e  e l e c t r o d e s  from a 
P h y s i o g r a p h  S i x  (E & M I n s t r u m e n t  C o . )  were  u s e d  to  o b t a i n  h e a r t  
r a t e :  one e l e c t r o d e  was p l a c e d  s u b c u t a n e o u s l y  i n  e a c h  f o r e a r m  and 
one  i n  t h e  l e f t  h i n d  l e g .  C a re  was t a k e n  n o t  t o  p l a c e  t h e  e l e c t r o d e s  
i n  t h e  m u s c u l a t u r e  t h u s  a v o i d i n g  i n t e r f e r e n c e  due t o  m u s c l e  a c t i o n  
p o t e n t i a l s .  Two e l e c t r o d e s  f rom a n  Impedance  Pneumograph (E & M 
I n s t r u m e n t  C o . )  w ere  u s e d  t o  o b t a i n  v e n t i l a t o r y  r a t e ;  one e l e c t r o d e  
p l a c e d  s u b c u t a n e o u s l y  on e a c h  s i d e  o f  t h e  r i b  cage  n e a r  th e  a x i l l a r y  
p i t .  H e a r t  and  v e n t i l a t o r y  r a t e s  w ere  m e a s u r e d  s i m u l t a n e o u s l y  o v e r  
t h e  t e m p e r a t u r e  r a n g e  15-35°C a t  5 °  i n t e r v a l s .  At e a c h  t e m p e r a t u r e ,
9a  minimum o f  one m i n u t e  (maximum o f  2 m i n u t e s )  r e a d i n g  was o b t a i n e d  
and  r e c o r d e d  a s  h e a r t  r a t e  p e r  m i n u t e  and b r e a t h s  p e r  m i n u t e ,  
r e s p e c t i v e l y .  T h ese  m e a s u r e m e n t s  w ere  f rom n o n - a c c l i m a t e d  a n i m a l s  
w h ich  means  t h a t  t h e  r e a d i n g s  c o u l d  r e p r e s e n t  a n  " o v e r  s h o o t i n g "  
on  t h e  p a r t  o f  t h e  a n i m a l s  i n  an  e f f o r t  t o  a d j u s t  r a p i d l y  to  t h e  
t e m p e r a t u r e  c h a n g e s  ( P r o s s e r  and  Brown, 1 9 6 6 ) .  However ,  a l l  a n i m a l s  
w e re  t r e a t e d  i n  t h e  same manner*
P a r i e t a l e c t o m y  and  s h a m - p a r i e t a l e c t o m y  a r e  b o t h  s i m p l e  
o p e r a t i o n s  ( S t e b b i n s  and E a k i n ,  1 9 5 8 ) .  The a n i m a l s  w ere  c o o l e d  t o  
a p p r o x i m a t e l y  10°C and  t h e n  p l a c e d  u n d e r  a  d i s s e c t i n g  s c o p e .  U s ing  
a  f l a t t e n e d  p r o b e ,  t h e  i n t r a p a r i e t a l  s c a l e  c o v e r i n g  t h e  p a r i e t a l  eye  
was l i f t e d  and t h e  eye  was d e s t r o y e d  by p u n c t u r e .  C are  was t a k e n  
n o t  t o  damage t h e  b r a i n  d u r i n g  t h e  o p e r a t i o n .  Once t h e  eye  was 
d e s t r o y e d ,  d e n t a l  cem en t  was u s e d  to  c o v e r  t h e  e n t i r e  i n t r a p a r i e t a l  
r e g i o n .  The cem en te d  a r e a  was t h e n  c o v e r e d  w i t h  b l a c k  p a i n t  t o  
p r e v e n t  l i g h t  f rom e n t e r i n g  t h e  eye  r e g i o n .  I n  Group 2 ,  i n  a d d i t i o n  
t o  t h e  above  p r e c a u t i o n ,  a  s m a l l  s q u a r e  o f  aluminum f o i l  was p l a c e d  
o v e r  t h e  p a r i e t a l  eye  r e g i o n  u n d e r  t h e  i n t r a p a r i e t a l  s c a l e .  The 
b l a c k  p a i n t  and  t h e  aluminum f o i l  w ere  u s e d  t o  p r e v e n t  l i g h t  from 
e n t e r i n g  t h e  eye  i n  t h e  e v e n t  t h a t  t h e  eye  had  n o t  b e e n  c o m p l e t e l y  
d e s t r o y e d  by t h e  o p e r a t i o n .  The c o n t r o l s  d i d  n o t  r e c e i v e  e i t h e r  o f  
t h e  two t r e a t m e n t s .
S t a t i s t i c a l l y ,  a l l  c o m p a r i s o n s  made i n  t h i s  s t u d y  w ere  made 
by t h e  u s e  o f  t h e  s t u d e n t ' s  t - t e s t .  S c h e d u l e s  f o r  m e a s u r e m e n t s  i n  
Group 1 and  Group 2 a r e  g i v e n  i n  A pp en d ix  A and A pp en d ix  B,
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r e s p e c t i v e l y .
RESULTS
Oxygen C onsum pt ion  
The r e s u l t s  o f  t h e  oxygen  c o n s u m p t io n  s t u d y  c o n d u c t e d  f rom 
A u g u s t  25 ,  1968 t o  O c t o b e r  4 ,  1968 (Group 1) a r e  shown i n  T a b l e  1-, 
On day  0 ,  u l  0 2 / g m / h r  consumed i n  t h e  t h r e e  e x p e r i m e n t a l  g ro u p s  a r e  
a s  f o l l o w s :
c o n t r o l 2 9 1 . 1 + 3 7 . 3
s h a m - p a r i e t a l e c t o m i z e d 2 9 2 .2 + 3 4 . 4
p a r i e t a l e c t o m i z e d 3 2 1 .2 + 3 4 . 1
T h e r e  w e re  no s i g n i f i c a n t  d i f f e r e n c e s  i n  u l  O ^ /gm /h r  i n  t h e  t h r e e  
e x p e r i m e n t a l  g ro u p s  on day 30 when compared  t o  m e a s u r e m e n t s  t a k e n  
on  day  0 ( s e e  A pp en d ix  C f o r  t - v a l u e s ) .
The r e s u l t s  o f  t h e  se c o n d  oxygen  c o n s u m p t io n  s t u d y ,  c o n ­
d u c t e d  f rom May 3 ,  1969 t o  J u n e  6 ,  1969 ,  a r e  g i v e n  i n  T a b l e  2 .  On 
day  0 ,  u l  0 2 / g m / h r  consumed i n  t h e  c o n t r o l s  was
1 7 6 .1  1 9 .2  on day  14
1 9 8 . 1  ^  3 2 . 5  on day  2 2 ,  and
1 7 5 .6  ^  2 8 . 1  on day  30.
A g a in  t h e r e  w ere  no s i g n i f i c a n t  d i f f e r e n c e s  i n  oxygen  c o n s u m p t io n
b e t w e e n  t h e  t h r e e  m e a s u r e m e n t s  ( s e e  A ppend ix  C f o r  t - v a l u e s ) .  T h e re  
w e re  a l s o  no s i g n i f i c a n t  d i f f e r e n c e s  i n  oxygen  c o n s u m p t io n  b e tw e e n  
s h a m - p a r i e t a l e c t o m i z e d  and  p a r i e t a l e c t o m i z e d  g r o u p s  when compared
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TABLE 1. Oxygen c o n s u m p t io n  ( u l  0 „ / g m / h r )  i n  S_, o c c i d e n t a l i s  
(Group- 1)
E x p e r i m e n t a l  S t a n -
Day N Mean d a r dg ro u p e r r o r
C o n t r o l  0 10 2 9 1 . 1  3 7 . 3
30 9 3 7 2 . 3  5 2 . 6




2 9 2 . 2
3 5 7 . 4
3 4 . 4
4 9 . 6




3 2 1 .2
3 4 7 .8
3 4 .1
1 8 . 4
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TABLE 2.  Oxygen c o n s u m p t io n  ( u l  09 / g m / h r )  in- S_. o c c i d e n t a l i s  
(Group 2)
E x p e r i m e n t a l  S t a n -
Day ' N Mean d a r dg roup°  e r r o r
C o n t r o l 14 10 1 7 6 .1 1 9 . 2
22 10 1 9 8 .1 3 2 . 5
30 10 1 75 .6 2 8 . 1
S h a m - p a r i e t a l e c t o m i z e d 14a 8 1 2 5 .0 2 9 . 4
22 9 1 4 3 .7 1 6 . 4
30 9 18 0 .2 1 4 . 4
P a r i e t a l e c t o m i z e d 14 10 1 6 6 .9 2 7 . 5
22 9 17 3 .7 1 6 . 4
30 8 1 6 7 .1 2 9 . 1
3No d a t a  f o r  one a n i m a l .
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w i t h  c o n t r o l s  on days  0 ,  14,  and  30 ( s e e  A ppend ix  C f o r  t - v a l u e s ) .
The s l o p e s  f o r  t h e  r e g r e s s i o n  o f  oxygen  c o n s u m p t io n  ( c c  0 2 / h r )  on 
body w e i g h t  (w e t  w e i g h t )  r a n g e d  f rom - 0 . 0 3  t o  0 . 3 5  i n  Group 1 and  
f rom  - 0 . 1 1  t o  0 . 2 2  i n  Group 2 (T a b l e  3 ) .
H e a r t  R a t e
Mean h e a r t  r a t e  p e r  m i n u t e  i n  t h e  t h r e e  e x p e r i m e n t a l  g ro u p s  
i s  g i v e n  i n  T a b l e  4 and F i g u r e  1.  As i n d i c a t e d  i n  T a b l e  4 ,  mean 
h e a r t  r a t e  p e r  m i n u t e  i n  t h e  c o n t r o l s  on day  0 r a n g e d  f rom 
4 2 . 7  ^  2 . 3  a t  15°C t o  1 8 0 . 4  ^  6 . 2  a t  35°C. Mean h e a r t  r a t e  p e r  m i n ­
u t e  i n c r e a s e d  s i g n i f i c a n t l y  w i t h  e a c h  5 °  i n c r e m e n t  i n  t e m p e r a t u r e  
o v e r  t h e  t e m p e r a t u r e  r a n g e  15°C t o  35°C (p < 0 . 0 0 1 ) .  The t e m p e r a t u r e  
c o e f f i c i e n t  r a n g e d  f rom 1 . 7  to  2 . 3  i n  t h e  c o n t r o l s  on day  30 ( T a b l e  
5 ) .  H e a r t  r a t e  p e r  m i n u t e  b e f o r e  and  a f t e r  t r e a t m e n t s  i n  e a c h  o f  
t h e  t h r e e  e x p e r i m e n t a l  g r o u p s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  a t  e a c h  
o f  t h e  t e m p e r a t u r e s  s e l e c t e d .  F i n a l l y ,  h e a r t  r a t e  p e r  m i n u t e  i n  t h e  
t h r e e  e x p e r i m e n t a l  g r o u p s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  f rom e a c h  
o t h e r  on day  30 ( F i g u r e  1 ) .  T e m p e r a t u r e  c o e f f i c i e n t s  f o r  p a r i e t a l ­
e c t o m i z e d  and  s h a m - p a r i e t a l e c t o m i z e d  a n i m a l s  a r e  g i v e n  i n  T a b l e  5 .
V e n t i l a t o r y  R a te  
Mean v e n t i l a t o r y  r a t e  p e r  m i n u t e  i n  t h e  t h r e e  e x p e r i m e n t a l  
g r o u p s  i s  g i v e n  i n  T a b l e  6 and  F i g u r e  1.  As i n d i c a t e d  i n  T a b l e  6 ,  
mean v e n t i l a t o r y  r a t e  p e r  m i n u t e  i n  th e  c o n t r o l s  on day  0 r a n g e d  f rom 
2 4 . 2  ^  2 . 8  a t  15°C t o  3 8 . 5  ^  3 . 3  a t  35°C. Mean v e n t i l a t o r y  r a t e  p e r  
m i n u t e  d i d  n o t  i n c r e a s e  s i g n i f i c a n t l y  w i t h  e a c h  5°  i n c r e m e n t  i n
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TABLE 3.  R e g r e s s i o n  o f  oxygen  c o n s u m p t io n  t o  body w e i g h t  
• i n  S>. o c c i d e n t a l i s  a t  35°C (c c  O ^ / h r )
Day o f  m e a s u r e m e n t
E x p e r i m e n t a l
g r o u p 22 30
Group 1
C o n t r o l 0 . 3 5 0 . 1 2
S h a m - p a r i e t a l e c t o m i z e d - 0.10 0 . 2 6
P a r i e t a l e c t o m i z e d - 0 . 0 3 0 . 1 8
Group 2
C o n t r o l 0 . 1 5 0 . 1 9 0 . 2 2
S h a m - p a r i e t a l e c t o m i z e d 0 . 21 0 . 1 7 0 . 1 6
P a r i e t a l e c t o m i z e d 0 . 1 4  - 0 . 0 9 - 0.11
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TABLE 4 .  E f f e c t  o f  t e m p e r a t u r e  on h e a r t  r a t e  i n  
S_. o c c i d e n t a l i s  (Group 1)
C o n t r o l s S h a m - o p e r a t e d
P a r i e t a l ­
e c t o m i z e d
















+4 2 . 7 - 2 . 3  7
4 3 . 4  - 1 . 8  9 4 4 . 8  -  1 . 1
+
6 6 . 5  - 2 . 1  9 6 6 . 0  t  2 . 3  9
9 4 . 6  -  3 . 6  10 1 0 1 . 0  t  7 . 1  10
+
+ +
+4 4 . 5  -  2 . 3  7 4 2 . 8  -  1 . 3  8
9 4 3 . 2  t  1 . 6  10
+6 3 . 8  -  1 . 5  10 6 6 . 2  -  3 . 4  10 6 6 . 5  -  2 . 5  10
6 4 . 6  -  1 . 9  10
9 8 . 0  t  4 . 4  10
+9 8 . 7  -  3 . 4  9 9 8 . 2  -  3 . 4  9 9 4 . 5  -  2 . 9  10
+1 4 0 .2  -  5 . 7  10 1 3 5 . 3  - 1 1 . 0  10 1 4 3 .0  -  6 . 4  10
+ + +1 4 0 . 8  -  5 . 5  9 1 3 4 .1  -  7 . 5  9 1 3 2 . 4  -  3 . 6  10
+1 8 0 . 4  -  6 . 2  10 1 8 3 . 3  - 1 1 . 0
+ +1 8 9 . 4  - 7 . 9  9 1 8 2 .2  - 7 . 3
9 1 8 7 .7  t  1 0 .2  10


















FIGURE 1 .  E f f e c t  o f  t e m p e r a t u r e  on h e a r t  r a t e ,  v e n t i l a t o r y  
r a t e  a n d  o x y g e n  c o n s u m p t i o n  i n  S^ . o c c i d e n t a l i s  
(Group 1)
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TABLE 5 .  T e m p e r a t u r e  c o e f f i c i e n t s  (Q-^q ) f ° r  h e a r t  r a t e  p e r  
m i n u t e  i n  _S. o c c i d e n t a l i s  (Group 1)
E x p e r i m e n t a l
g r o u p
1 5 - 2 0  2 0 - 2 5  2 5 - 3 0  3 0 - 3 5
C o n t r o l  2 . 3  2 . 1  2 . 0  1 . 7
S h a m - p a r i e t a l e c t o m i z e d  2 . 1  2 . 1  1 . 8  1 . 9













6.  E f f e c t  o f  t e m p e r a t u r e  on v e n t i l a t o r y  r a t e  i n  
S.  o c c i d e n t a l i s  (Group 1)
P a r i e t a l -
C o n t r o l  S h a m - o p e r a t e d  e c t o m i z e d
Mean S .E .  N Mean S . E .  N Mean S .E
24 .2  -  2 .8  7 2 4 . 4  t  3 .3  5 24 .6  -  3 .1
2 7 . 0 - 2 . 8  6 2 2 .8  *  1 .6  7 22 .3  -  1 .8
26 .7  -  2 . 5  7 2 6 .5  *  2 .2  8 25 .6  ^  2 . 4
2 7 .7  - 4 .2  4 2 3 .6  - 1 .2  6 2 6 .0  -  0 .9
3 0 .0  ^  3 .5  7 2 6 .2  t  1 .1  7 30 .8  t  2 . 0
3 1 .3  - 2 . 4  6 2 7 .1  ^  1 .4  7 31 .5  -  2 .1
35 .5  - 3 .5  7 30 .0  t  2 . 3  8 35 .8  - 1 .8
34 .6  -  3 .3  6 30 .1  t  1 .5  7 3 6 .8  - 1 .7
38 .5  ~  3 .3  8 35 .2  - 2 . 9  7 3 9 .4  -  1 .8
3 6 .0  t  1 .7  4 3 5 .0  t  1 .8  6 4 4 .2  t  5 .5
20
t e m p e r a t u r e  o v e r  t h e  r a n g e  15°C t o  35°C ( p > 0 . 0 5 ) .  The t e m p e r a t u r e  
c o e f f i c i e n t  r a n g e d  f rom 1 . 0  to  1 . 2  i n  t h e  c o n t r o l s  on day  30 (T a b le  
7 ) .  V e n t i l a t o r y  r a t e  b e f o r e  and  a f t e r  t r e a t m e n t s  d i d  no-t d i f f e r  
s i g n i f i c a n t l y  f rom e a c h  o t h e r  a t  e a c h  o f  t h e  t e m p e r a t u r e s  s e l e c t e d  
i n  e a c h  o f  t h e  t h r e e  e x p e r i m e n t a l  g r o u p s .  V e n t i l a t o r y  r a t e  p e r  m i n ­
u t e  i n  t h e  t h r e e  e x p e r i m e n t a l  g r o u p s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  
f ro m  e a c h  o t h e r  on day  30 ( F i g u r e  1 ) .  T e m p e r a t u r e  c o e f f i c i e n t s  f o r  
p a r i e t a l e c t o m i z e d  and  s h a m - p a r i e t a l e c t o m i z e d  a n i m a l s  a r e  g i v e n  i n  
T a b l e  7.
O rgan  W e i g h t s  and H i s t o l o g y
Mean w e i g h t s  o f  t e s t i s ,  l i v e r  and a d r e n a l s  o f  th e '  t h r e e
e x p e r i m e n t a l  g r o u p s  a r e  g i v e n  i n  T a b l e  8 .  Mean r e l a t i v e  o r g a n
w e i g h t s  (Mg ° / o )  i n  c o n t r o l s  w e re  a s  f o l l o w s :
*4“t e s t i c u l a r  w e i g h t  0 . 6 4 4  -  .08
l i v e r  w e i g h t s  2 . 3 5 1  *  .18
a d r e n a l  w e i g h t  0 . 0 1 6  ^  .002
Mean o r g a n  w e i g h t s  i n  s h a m - p a r i e t a l e c t o m i z e d  and p a r i e t a l e c t o m i z e d  
a n i m a l s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  f rom t h o s e  o f  t h e  c o n t r o l s .
H i s t o l o g i c a l  e x a m i n a t i o n  o f  t h e  t h y r o i d  g l a n d s  showed t h a t  
a l l  t h r e e  g ro u p s  p o s s e s s e d  low c u b o d a l  e p i t h e l i a l  c e l l s  l i n i n g  t h e  
e n c l o s e d  c a v i t i e s  o f  t h e  f o l l i c l e s .
H i s t o l o g i c a l  p r e p a r a t i o n s  o f  t h e  p a r i e t a l  ey e  r e g i o n  o f  
t h r e e  p a r i e t a l e c t o m i z e d  and  t h r e e  c o n t r o l  a n i m a l s  d i d  n o t  c o n c l u ­
s i v e l y  i n d i c a t e  w h e t h e r  t h e  p a r i e t a l  eye  was c o m p l e t e l y  d e s t r o y e d  by
21
TABLE 7.  T e m p e r a t u r e  c o e f f i c i e n t s  ( Q ^ )  f o r  v e n t i l a t o r y  
r a t e  p e r  m i n u t e  i n  S_. o c c i d e n t a l i s  (Group 1)
T e m p e r a t u r e  i n t e r v a l  °C





C o n t r o l
S h a m - p a r i e t a l e c t o m i z e d  
P a r i e t a l e c t o m i z e d
1 5 -2 0  2 0 -2 5  2 5 -3 0
1 . 0  1 . 2  1 . 2
1 . 0  1. 2  1. 2
1 . 3  1 . 4  1 . 3
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TABLE 8 .  Mean t e s t i c u l a r ,  l i v e r ,  and a d r e n a l  w e i g h t s  
S_. o c c i d e n t a l i s  30 d ays  a f t e r  t r e a t m e n t s  
(Group 2)
E x p e r i m e n t a l
g ro u p
C o n t r o l s
N
Mean W eig h t  (Mg%) and  S t a n d a r d  E r r o r
T e s t i c u l a r
w e i g h t
+
L i v e r
w e i g h t
+
A d r e n a l
w e i g h t
+0 . 6 4 4  -  0 . 0 8  2 . 3 5 1  1 0 . 2 6  0 .0 1 6  -  0 . 0 0 2
Sham- + + +p a r i e t a l e c t o m i z e d  7 0 . 6 9 3  -  0 . 0 9  1 . 9 2 8  -  0 . 1 5  0 . 0 1 9  -  0 .0 0 2
P a r i e t a l e c t o m i z e d + + +7 0 . 4 7 6  -  0 . 0 8  1 . 9 3 1  -  0 . 1 8  0 .0 1 7  -  0 . 0 0 3
t h e  o p e r a t i o n .  I n  t h e  e v e n t  t h a t  t h e  eye  was n o t  c o m p l e t e l y  d e s t r o y e d ,  
t h e  p r e c a u t i o n s  t a k e n  ( s e e  M a t e r i a l s  and  M ethods )  s h o u l d  h a v e  p r e ­
v e n t e d  any  l i g h t  f rom  r e a c h i n g  a  p a r t i a l l y  d e s t r o y e d  e y e .
DISCUSSION
The p r e s e n t  s t u d y  a t t e m p t s  t o  s u b s t a n t i a t e  a  p o s s i b l e  l i n k  
b e t w e e n  t h e  t h y r o i d  g l a n d  and  t h e  p a r i e t a l  eye  t h r o u g h  t h e  m e a s u r e ­
m e n t  o f  oxygen  c o n s u m p t i o n ,  h e a r t  r a t e  and  v e n t i l a t o r y  r a t e . -  F o l l o w ­
i n g  p a r i e t a l e c t o m y , e x p o s u r e  on t h e  s u r f a c e  o f  t h e  i n c r e a s e s  
( S t e b b i n s  and  E a k i n ,  1958 ;  G l a s e r ,  1958;  S t e b b i n s  and  W i l h o f t ,
1959)  a s  d o e s  t h y r o i d  a c t i v i t y  ( S t e b b i n s  and  E a k i n ,  1958;  E a k i n ,  
S t e b b i n s  and  W i l h o f t ,  1959)  s u g g e s t i n g  t h a t  p a r i e t a l  eye  s t i m u l a ­
t i o n  i n  t h e  n o rm a l  a n i m a l  by l i g h t  a n d / o r  h e a t  i s  i n h i b i t o r y  t o  t h e  
a b o v e  p a r a m e t e r s .  S i n c e  m e t a b o l i s m ,  a s  m e a s u r e d  by oxygen  consump­
t i o n ,  i s  i n t i m a t e l y  a s s o c i a t e d  w i t h  a c t i v i t y  and t h y r o i d  f u n c t i o n ,  
p a r i e t a l e c t o m y  m i g h t  be  e x p e c t e d  t o  l e a d  t o  an  i n c r e a s e  i n  t h e  
m e t a b o l i c  r a t e  and  a  c o n c o m i t a n t  i n c r e a s e  i n  h e a r t  and v e n t i l a t o r y  
r a t e s .
However ,  t h e  d a t a  o b t a i n e d  i n  t h e  p r e s e n t  s t u d y  do n o t  s u p ­
p o r t  t h e  ab o v e  h y p o t h e s e s .  Oxygen c o n s u m p t i o n  v a l u e s  r e p o r t e d  h e r e  
a r e  l o w e r  t h a n  t h o s e  o b t a i n e d  i n  o t h e r  s t u d i e s  f o r  i g u a n i d  and  n o n -  
i g u a n i d  l i z a r d s .  When oxygen  c o n s u m p t i o n  p e r  h o u r  i n  S^ . o c c i d e n t a l i s  
i n  t h e  p r e s e n t  s t u d y  was r e g r e s s e d  on body w e i g h t ,  s l o p e  v a l u e s  
r a n g e d  f rom - 0 . 0 3  t o  0 . 3 5  i n  Group 1 and  f rom - 0 . 1 1  to  0 . 2 2  i n  
Group 2 .  T h ese  v a l u e s  a r e  l o w e r  t h a n  t h a t  o b t a i n e d  f o r  
S.  o c c i d e n t a l i s  by Dawson and B ar tho lom ew  (1956)  who r e p o r t e d  a  v a l u e
24
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o f  0 . 5 7 .  The d i f f e r e n c e s  b e t w e e n  s l o p e s  r e p o r t e d  i n  t h e  two s t u d i e s  
a r e  p r o b a b l y  due t o  a  l a r g e r  s am p le  s i z e  and  a w i d e r  r a n g e  o f  body 
w e i g h t s  i n  t h e  l a t t e r  s t u d y .  However,  s i n c e  a l l  t h r e e  g r o u p s  i n  t h e  
p r e s e n t  s t u d y  w e re  e x p o s e d  t o  t h e  same c o n d i t i o n s  an d  m e a s u r e d  i n  
t h e  same m a nne r  w i t h i n  a g r o u p ,  c o m p a r i s o n s  b e t w e e n  and  among t h e  
t h r e e  t r e a t m e n t s  a r e  v a l i d .
H e a r t  r a t e  m e a s u r e m e n t s  r e p o r t e d  h e r e  a r e  s i m i l a r  t o  t h o s e  
o f  o t h e r  i g u a n i d  and  n o n - i g u a n i d  l i z a r d s ,  and  were  s i m i l a r l y  u n a f ­
f e c t e d  by p a r i e t a l e c t o m y .  The t e m p e r a t u r e  c o e f f i c i e n t s  o b t a i n e d  i n  
t h e  p r e s e n t  s t u d y  ( 2 . 3  t o  2 . 0 )  w e re  s i m i l a r  t o  t h o s e  o b t a i n e d  f o r  
t h e  i g u a n i d  l i z a r d ,  D i p s o s a u r u s  d o r s a l i s  ( 2 . 5 ,  Dawson and  
B a r th o lo m e w ,  1958) and  two n o n - i g u a n i d  l i z a r d s :  Eumeces o b s o l e t e s
( 2 . 5  t o  1 . 8 ,  Dawson,  1960) and  A m p h ib o lu ru s  b a r b a t u s  ( 2 . 3  t o  1 . 4 ,  
B a r th o lo m ew  and  T u c k e r ,  1 9 6 3 ) .  F o r  v e n t i l a t o r y  r a t e ,  t h e  t e m p e r a ­
t u r e  c o e f f i c i e n t  o b t a i n e d  i n  t h e  p r e s e n t  s t u d y  ( 1 . 0  t o  1 . 3 )  was l o w e r  
t h a n  t h a t  o f  t h e  i g u a n i d  l i z a r d ,  D i p s o s a u r u s  d o r s a l i s  ( 2 . 5 ,  Dawson 
and  B ar tho lom ew ,  1 9 5 8 ) .  I n  a n o n - i g u a n i d  l i z a r d ,  Eumeces o b s o l e t e s , 
v e n t i l a t o r y  r a t e  p e r  m i n u t e  was m e a s u r e d  u n d e r ' t h e  same c o n d i t i o n s ,  
c o m p a r i s o n s  b e t w e e n  and  among t h e  e x p e r i m e n t a l  g r o u p s  a r e  v a l i d  
(Dawson, 1 9 6 0 ) .
H i s t o l o g i c a l l y ,  t h e  t h y r o i d  e p i t h e l i a l  t y p e s  d i d  n o t  d i f f e r  
b e t w e e n  t h e  t h r e e  e x p e r i m e n t a l  g ro u p s  s u g g e s t i n g  t h a t  p a r i e t a l e c t o m y  
d i d  n o t  l e a d  to  a n  i n c r e a s e  i n  t h y r o i d  a c t i v i t y  o v e r  t h e  e x p e r i m e n t a l  
p e r i o d .  P o s s i b l e  e f f e c t s  o f  p a r i e t a l e c t o m y  on t h e  a d r e n a l  g l a n d ,  
l i v e r  and  gonads  w ere  n o t  a p p a r e n t  a s  i n d i c a t e d  by t h e  s i m i l a r i t y  o f
26
t h e  w e i g h t s  o f  t h e s e  o r g a n s  i n  a l l  g r o u p s  t e s t e d .
I n  summary,  t h e s e  r e s u l t s  f a i l e d  t o  show any c o r r e l a t i o n  
b e t w e e n  t h r e e  p a r a m e t e r s  i n d i c a t i v e  o f  m e t a b o l i s m  and b o d i l y  a c t i v i t y  
a n d  t h e  p a r i e t a l  e y e .  S i n c e  t h e  work o f  s e v e r a l  i n v e s t i g a t o r s  
( S t e b b i n s  and  E a k i n ,  1958;  G l a s e r ,  1958;  S t e b b i n s  and  W i l h o f t ,  1966;  
E a k i n ,  e t  a l . ,  1959)  s u g g e s t e d  t h a t  t h e  p a r i e t a l  eye  was r e l a t e d  to  
m e t a b o l i s m  and a c t i v i t y ,  t h e  r e a s o n s  f o r  t h e s e  n e g a t i v e  r e s u l t s  were  
s o u g h t .
The m o s t  f r e q u e n t l y  i n v e s t i g a t e d  p a r a m e t e r  c o n c e r n i n g  t h e  
p a r i e t a l  eye  i s  a c t i v i t y ,  a s  m e a s u r e d  by f r e q u e n c y  o f  e x p o s u r e  on t h e  
s u r f a c e  o f  t h e  g r o u n d  ( S t e b b i n s  and  E a k i n ,  1 9 5 8 ) ,  l o c o m o t i o n  ( G l a s e r ,  
1 9 5 8 ) ,  and  f r e q u e n c y  o f  e x p o s u r e  t o  b r i g h t  l i g h t  ( S t e b b i n s  and 
W i l h o f t ,  1 9 6 6 ) .  The s t u d i e s  o f  S t e b b i n s  and  E a k i n  (1958) i n d i c a t e d  
t h a t  p a r i e t a l e c t o m i z e d  a n i m a l s  were  r e c a p t u r e d  w i t h  a g r e a t e r  f r e ­
q u e n c y  t h a n  c o n t r o l s  and  more l i k e l y  t o  be  c a p t u r e d  b e f o r e  1 0 :0 0  a .m .  
and  a f t e r  2 : 0 0  p .m .  T h e s e  o b s e r v a t i o n s  by o t h e r  a u t h o r s  s u g g e s t  t h a t  
a c t i v i t y  i s  i n c r e a s e d  o n l y  i n  t h e  s e n s e  t h a t  t h e  a n i m a l  i s  a c t i v e  
e a r l i e r  and l a t e r  i n  t h e  day  t h a n  t h e  c o n t r o l s .  However,  d u r i n g  
t h i s  e x t e n d e d  a c t i v i t y  p e r i o d ,  body  t e m p e r a t u r e  does  n o t  e x c e e d  t h e  
n o r m a l  body t e m p e r a t u r e  c h a r a c t e r i s t i c  o f  t h e  s p e c i e s  ( S t e b b i n s  and 
E a k i n ,  1 9 5 8 ) .
S e v e r a l  a t t e m p t s  h a v e  b e e n  made to  c o r r e l a t e  e x p o s u r e  on t h e  
s u r f a c e  o f  t h e  g ro u n d  i n  l i z a r d s  w i t h  t h y r o i d  a c t i v i t y  a s  a n  i n d e x  
o f  m e t a b o l i c  r a t e .  S t e b b i n s  and  W i l h o f t  (1966)  found  a r e l a t i o n s h i p  
b e t w e e n  e p i t h e l i a l  h e i g h t  and  a c t i v i t y  i n  c o n t r o l  S c e l o p o r u s
27
v i r g a t u s ; t h e  more  f r e q u e n t l y  e x p o s e d  h a v i n g  t h e  g r e a t e r  e p i t h e l i a l
d e v e l o p m e n t .  The h e i g h t  o f  t h e  e p i t h e l i u m  o f  t h e  h y p e r p l a s t i c  t h y r o i d
i n  l i z a r d s  with-  t h e  p a r i e t a l  eye  s h i e l d e d  d i d  n o t  d i f f e r - f r o m  t h a t  o f
n o r m a l  a n i m a l s  a t  p e a k  a c t i v i t y .  I n  s t i l l  a n o t h e r  s t u d y  u s i n g
131S c e l o p o r u s  v i r g a t u s , t h y r o i d a l  u p t a k e  o f  I  was g r e a t e r  i n  t h e  more  
f r e q u e n t l y  e x p o s e d  a n i m a l s ,  b u t  t h e r e  w ere  no d i f f e r e n c e s  b e t w e e n  
p a r i e t a l e c t o m i z e d  and  c o n t r o l  a n i m a l s .  E a k i n ,  e t  a l .  (1959)  s t u d i e d  
t h e  e f f e c t  o f  p a r i e t a l e c t o m y  and  s u s t a i n e d  h i g h  t e m p e r a t u r e  on t h e  
t h y r o i d  o f  t h e  l i z a r d ,  S c e l o p o r u s  o c c i d e n t a l i s  and  found  no d i f f e r ­
e n c e  i n  e p i t h e l i a l  h e i g h t  b e t w e e n  e x p e r i m e n t a l s  and  c o n t r o l s .  T h u s ,  
w h i l e  t h e r e  i s  a  c o r r e l a t i o n  b e t w e e n  e x p o s u r e  and t h y r o i d  a c t i v i t y ,  
no  im m e d ia te  c o r r e l a t i o n  b e t w e e n  p a r i e t a l e c t o m y  and  t h y r o i d  a c t i v i t y  
h a s  b e e n  r e p o r t e d .  F o r  e x a m p le ,  S t e b b i n s  and  W i l h o f t  (1966) found  
no d i f f e r e n c e  i n  e p i t h e l i a l  h e i g h t  b e t w e e n  p a r i e t a l e c t o m i z e d  and  c o n ­
t r o l  a n i m a l s  c o l l e c t e d  i n  s p r i n g  and  w i n t e r .  F u r t h e r ,  S t e b b i n s  and 
E a k i n  (1958)  fo u n d  a h i g h e r  e p i t h e l i u m  i n  t h e  p a r i e t a l e c t o m i z e d  t h a n  
i n  c o n t r o l  l i z a r d s  i n  l a b o r a t o r y  e x p e r i m e n t s .  S t e b b i n s  and W i l h o f t  
( 1966 )  found  no d i f f e r e n c e s  i n  e p i t h e l i a l  h e i g h t  i n  t h e  two g ro u p s  
i n  summer.
I t  a p p e a r s  t h a t  a l t h o u g h  t h e r e  i s  a n  i n c r e a s e  i n  " a c t i v i t y  
s p a n "  a s s o c i a t e d  w i t h  p a r i e t a l e c t o m y ,  t h i s  i s  n o t  a s s o c i a t e d  w i t h  an  
i n c r e a s e  i n  t h y r o i d  f u n c t i o n  a s  m e a s u r e d  by t h e  above  p a r a m e t e r s .  
F l u c t u a t i o n s  i n  t h y r o i d  f u n c t i o n  a r e ,  h o w e v e r ,  a s s o c i a t e d  w i t h  n o rm a l  
d a i l y  ( S t e b b i n s  and  E a k i n ,  1958)  o r  s e a s o n a l  ( E a k i n ,  e_t  ^ aT.  , 1959) 
a c t i v i t y  o f  t h e  a n i m a l .  S i n c e  p a r i e t a l e c t o m y  d oes  n o t  i n f l u e n c e  a
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number o f  p a r a m e t e r s  o f  m e t a b o l i s m ,  b u t  d o es  i n f l u e n c e  t h e  " a c t i v i t y  
s p a n , "  i t  i s  p o s s i b l e  t h a t  t h e  p a r i e t a l  eye  may i n f l u e n c e  t h e  
t h r e s h o l d  a t  w h ic h  a c t i v i t y  b e g i n s  a s  s u g g e s t e d  by S t e b b i n s  and  E a k i n  
( 1 9 5 8 ) .  S i n c e  a c t i v i t y  t h r e s h o l d  i s  l i n k e d  to  body t e m p e r a t u r e ,  i t  
a p p e a r s  t h a t  p a r i e t a l e c t o m y  l o w e r s  t h e  a c t i v i t y  t h r e s h o l d .  S i n c e  
t h e r e  i s  e v i d e n c e  f o r  r e c e p t i o n  o f  l i g h t  o f  d i f f e r e n t  wave l e n g t h s  
by t h e  p a r i e t a l  e y e  (Dodt  and  S c h e r e r ,  1 9 6 8 ) ,  t h e  p a r i e t a l  eye  may 
b e  l i n k e d  t o  t h e  c o n t r o l  o f  c i r c a d i a n  a c t i v i t y  t h r o u g h  a n  i n f l u e n c e  
e x e r t e d  on t h e  t h e r m a l  t h r e s h o l d .  F o r  s uch  a  p h y s i o l o g i c  r o l e ,  a  
c o n n e c t i o n  b e t w e e n  t h e  p a r i e t a l  eye  and  t h e  t h e r m o s t a t i c  c e n t e r  i n  
t h e  h y p o t h a l a m u s  m u s t  be  d e m o n s t r a t e d .  A n a t o m i c a l  e v i d e n c e  f o r  su ch  
a  pa th w a y  f rom t h e  p a r i e t a l  eye  t o  t h e  h y p o t h a l a m u s  h a s  b e e n  d e s c r i b e d  
( S t e b b i n s  and  E a k i n s , 1 9 5 8 ) .
S i n c e  v a s o m o t o r  c o n t r o l  i s  o f  i m p o r t a n c e  i n  t h e  c o n t r o l  o f  
h e a t  l o s s  and  h e a t  g a i n ,  d e m o n s t r a t i o n  o f  v a s o m o t o r  a c t i v i t y  i n  r e p ­
t i l e s  wou ld  b e  a  l i n k  i n  t h e  c h a i n  c o n n e c t i n g  t h e  p a r i e t a l  eye  w i t h  
t h e  t h e r m a l  t h r e s h o l d .  By t h e  u s e  o f  b l o o d  p r e s s u r e  a s  a n  i n d i c a t o r  
o f  body t e m p e r a t u r e  c h a n g e  i n  t u r t l e s ,  H e a t h ,  e t  a l . , (1968)  showed 
t h a t  t h e  a n t e r i o r  p a r t  o f  t h e  h y p o t h a l a m u s  i n  r e p t i l e s  was f u n c t i o n a l  
i n  h e a t  c o n s e r v a t i o n .  Below a  g e n e r a l  body t e m p e r a t u r e  o f  20°C, 
c h a n g e  i n  t e m p e r a t u r e  o f  t h e  h y p o t h a l a m u s  d i d  n o t  a f f e c t  b l o o d  p r e s ­
s u r e  l e v e l s .  Above 20°C ,  warming t h e  a n t e r i o r  h y p o t h a l a m u s  by an  
e s t i m a t e d  1°C ch an g e  c a u s e d  a s lo w  i n c r e a s e  i n  b l o o d  p r e s s u r e  o f  10 
t o  30 p e r c e n t  ab o v e  b a s e l i n e  l e v e l s .  C o o l i n g  u n d e r  t h e  same c o n d i ­
t i o n s  c a u s e d  a 10 t o  30 p e r c e n t  d e c l i n e  i n  b l o o d  p r e s s u r e .
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I n  mammals,  i n c r e a s e  and  d e c r e a s e  i n  b l o o d  p r e s s u r e  i s  a s s o ­
c i a t e d  w i t h  v a s o m o t o r  a c t i v i t y  ( B e s t  and  T a y l o r ,  1960)  and  t h e  
h y p o t h a l a m i c  t e m p e r a t u r e  c o n t r o l l i n g  c e n t e r  i s  c o n n e c t e d  v i a  p a r a ­
s y m p a t h e t i c  and  s y m p a t h e t i c  n e r v e  t r a c t s  (Ruch and  F u l t o n ,  1 9 6 0 ) .
The v a s o m o t o r  c e n t e r ,  l o c a t e d  i n  t h e  m e d u l l a  o b l o n g a t a  i s  r e s p o n s i b l e  
f o r  v a s o c o n s t r i c t i o n  and  v a s o d i l a t i o n  i m p o r t a n t  t o  t e m p e r a t u r e  c o n ­
t r o l  ( B e s t  and  T a y l o r ,  1 9 6 3 ) .
B ar tho lom ew  and T u c k e r  (1963)  showed t h a t  t h e  r a t e  o f  h e a t  
e x c h a n g e  i n  A m ph ibo lu rus  b a r b a t u s  d e p e n d s  on t h e  vo lume o f  b l o o d  f l o w ­
i n g  b e t w e e n  c o r e  and  p e r i p h e r y .  I t  was n o t  i n d i c a t e d  w h e t h e r  o r  n o t  
t h i s  was due  t o  v a s o m o t o r  a c t i o n .  W he the r  o r  n o t  v a s o m o t o r  a c t i v i t y  
o c c u r s  i n  r e p t i l e s  i s  s t i l l  a  d e b a t e d  q u e s t i o n .  Cowles (1958) 
b e l i e v e s  t h a t  v a s o m o t o r  c o n t r o l  d o e s  n o t  o c c u r  i n  r e p t i l e s  and m i g h t  
h a v e  b e e n  a  p r e a d a p t i o n  w hich  r e v e r s e d  i n  f u n c t i o n  i n  t h e  t r a n s i t i o n  
f rom e c t o t h e r m y  t o  e n d o t h e r m y .  On t h e  o t h e r  h a n d ,  H e a t h ,  e_t a l .
(1968)  s t a t e  t h a t  v a s o m o t o r  a c t i o n  i n  r e p t i l e s  h a s  n o t  b e e n  c o n c l u ­
s i v e l y  d e m o n s t r a t e d .
However ,  v a s o m o t o r  c o n t r o l  c a n n o t  be  r u l e d  o u t  a s  c o n t r i b u t i n g  
t o  t h e  t h e r m o r e g u l a t o r y  b e h a v i o r  i n  r e p t i l e s .  I n  t h e  m o r n i n g  t h e  
a n i m a l  i s  e x p o s e d  to  t h e  e n v i r o n m e n t  w h i l e  i n  a r e l a t i v e l y  i n a c t i v e  
s t a t e  o f  t o r p o r  and  t h e  a n i m a l  m u s t  move o u t  o f  n o c t u r n a l  r e t r e a t  
i n t o  more e x p o s e d  p o s i t i o n s  t o  b e g i n  b a s k i n g .  Some l i z a r d s  may n o t  
become a c t i v e  u n t i l  a m b i e n t  t h e r m a l  c o n d i t i o n s  a s s u r e  t h e  a c h i e v e m e n t  
o f  body t e m p e r a t u r e s  w i t h i n  t h e  n o rm a l  a c t i v i t y  r a n g e  ( N o r r i s ,  1953) 
w h i l e  i n  o t h e r s  t h e  i n i t i a t i o n  o f  d a i l y  a c t i v i t y  i s  t e m p e r a t u r e
i n d e p e n d e n t  and  i s  p r o b a b l y  r e l a t e d  t o  a n  i n t e r n a l  c l o c k  m echan ism  
( H e a t h ,  1 9 6 2 ) .  S_. o c c i d e n t a l i s  i s  o f  t h e  f o r m e r  t y p e .  Such an
o r g a n i s m  g a i n s  h e a t  u n t i l  t h e  t e m p e r a t u r e  o f  t h e  b l o o d  e x c e e d s  t h e  
t h r e s h o l d  t e m p e r a t u r e  f o r  a c t i v i t y  a s  d e t e r m i n e d  by t h e  t h e r m o s t a t i c  
c o n t r o l l i n g  c e n t e r  i n  t h e  h y p o t h a l a m u s .  I t  i s  p o s s i b l e  t h a t  s h u n t i n g  
o f  warmed b l o o d  t o  m u s c l e s  and  v i s c e r a  c o u p l e d  w i t h  t h e  r e l e a s e  o f  
t h y r o x i n  by t h e  t h y r o i d  g l a n d  i s  r e s p o n s i b l e  f o r  t h e  i n c r e a s e  i n  
m e t a b o l i s m  o b s e r v e d  i n  r e p t i l e s  f o l l o w i n g  h e a t  g a i n .  I n  mammals,  
n u c l e i  c o n t r o l l i n g  t h e  r e l e a s e  o f  t h y r o x i n  a r e  l o c a t e d  i n  t h e  h y p o ­
t h a l a m u s  ( T u r n e r ,  1 9 6 6 ) .  T h e s e  n u c l e i  h a v e  n o t  b e e n  d e m o n s t r a t e d  i n  
r e p t i l e s  b u t  t h e i r  e x i s t e n c e  i s  l i k e l y .  I f  t h e s e  n u c l e i  a r e  p r e s e n t  
i n  r e p t i l e s ,  i t  i s  p o s s i b l e  t h a t  t h e  t h e r m o s t a t i c  p o r t i o n  o f  t h e  
h y p o t h a l a m u s  c o u l d  h a v e  an  e f f e c t  on  t h o s e  n u c l e i  s u c h  t h a t  t h e y  a r e  
s t i m u l a t e d  when t h e  t e m p e r a t u r e  o f  c i r c u l a t i n g  b l o o d  i n c r e a s e s  and 
i n h i b i t e d  when t h e  b l o o d  i s  c o o l e d .  P a r i e t a l e c t o m y  m i g h t  a f f e c t  t h e  
t e m p e r a t u r e  c o n t r o l l i n g  c e n t e r  i n  such  a way a s  t o  c a u s e  i t  t o  
i n i t i a t e  v a s o m o t o r  a c t i o n  and s t i m u l a t e  t h y r o x i n  p r o d u c t i o n  a t  a 
l o w e r  t e m p e r a t u r e  t h a n  i n  t h e  c o n t r o l s .
Through  t h e  m echan ism  p o s t u l a t e d  a b o v e ,  t h e  p a r i e t a l  eye  may 
i n f l u e n c e  c i r c a d i a n  and  c i r c a n n u a l  rhy thm s  i n  S c e l o p o r u s  
o c c i d e n t a l i s . The a c t i o n  o f  t h e  p a r i e t a l  ey e  m i g h t  l i m i t  t h e  a c t i v i t y  
o f  t h e  a n i m a l  w i t h i n  a c e r t a i n  t e m p e r a t u r e  r a n g e  and a s  a  r e s u l t  c o n ­
t r i b u t e  t o  t h e  h o m e o s t a s i s  o f  t h e  a n i m a l .
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APPENDIX A. E x p e r i m e n t a l  D e s ig n  f o r  Oxygen C o n s u m p t io n ,  H e a r t  
R a t e  and  V e n t i l a t o r y  R a t e  (Group 2)
Body F i n a l
A n im a l w e i g h t m e a s u re m e n t s
number (gm) Sex T r e a t m e n t I n i t i a l F i n a l
1 1 2 . 4 M P a r i e t a l e c t o m i z e d 8 / 2 5 9 / 2 4
2 1 6 .  7 M P a r i e t a l e c t o m i z e d 8 / 2 1 9 /2 2
3 1 4 .2 M C o n t r o l 8 / 2 4 9 /2 3
4 1 5 . 6 M P a r i e t a l e c t o m i z e d 8 / 2 3 9 /2 3
5 1 5 . 1 M C o n t r o l 8 /2 2 9 /22
6 1 0 . 0 M P a r i e t a l e c t o m i z e d 8 / 3 0 9 /2 8
7 1 1 . 5 M C o n t r o l 8 /2 7 9 /2 6
8 1 2 . 5 M P a r i e t a l e c t o m i z e d 8 / 2 7 9 /2 6
9 1 2 . 0 F S h a m - o p e r a t e d 8 /2 7 9 /26
10 1 3 . 8 M P a r i e t a l e c t o m i z e d 8 / 2 5 9 /2 4
11 1 3 . 2 M S h a m - o p e r a t e d 8 / 2 3 9 /2 3
12 1 1 . 9 M P a r i e t a l e c t o m i z e d 8 / 2 7 9 /2 6
13 1 5 . 9 M S h a m - o p e r a t e d 8 /2 2 9 /2 2
14 1 0 . 0 M C o n t r o l 9 /0 2 9 /2 9
15 7 . 9 F S h a m - o p e r a t e d 9 /0 2 1 0 /0 4
16 1 0 . 1 M S h a m - o p e r a t e d 8 / 2 7 9 /2 6
17 1 1 . 0 M S h a m - o p e r a t e d 8 /2 5 9 / 2 4
18 1 1 . 9 M C o n t r o l 8 /2 5 9 /2 4
19 1 2 . 9 M C o n t r o l 8 / 2 4 9 / 2 4
20 9 . 0 M C o n t r o l 8 / 3 0 9 /2 8
21 9 . 5 F C o n t r o l 8 / 3 0 9 /2 8
22 1 2 . 4 F S h a m - o p e r a t e d 8 / 3 0 9 /2 8
23 8 . 1 F S h a m - o p e r a t e d 8 / 3 0 9 /2 8
24 8 . 9 F C o n t r o l 8 /2 5 9 / 2 4
25 9 . 2 F P a r i e t a l e c t o m i z e d 9 /0 2 9 /2 9
26 8 . 5 F. S h a m - o p e r a t e d 9 /0 2 9 /2 9
27 1 0 . 0 M P a r i e t a l e c t o m i z e d 8 / 3 0 9 /2 8
28 1 0 . 4 F S h a m - o p e r a t e d 8 / 2 5 9 /2 4
29 7 . 9 F C o n t r o l 9 /0 2 9 /2 9
30 1 3 . 1 M P a r i e t a l e c t o m i z e d 9 /0 2 1 0 /0 4
clAPPENDIX B. E x p e r i m e n t a l  D e s ig n  f o r  Oxygen C onsum pt ion  (Group 2)
D a te  o f  m e a s u r e m e n t s
A nim al
number T r e a t m e n t Day 14 Day 22 Day 3(
1 P a r i e t a l e c t o m i z e d 5 /1 7 5 /2 5 6 /0 2
2 S h a m - o p e r a t e d 5 / 1 7 5 / 2 5 6 /0 2
3 C o n t r o l 5 / 1 7 5 /2 5 6 /0 2
4 S h a m - o p e r a t e d 5 /1 7 5 /2 5 6 / 0 2
5 C o n t r o l 5 /1 7 5 / 2 5 6 /0 2
6 P a r i e t a l e c t o m i z e d 5 /1 7 5 /2 5 6 /0 2
7 C o n t r o l 5 / 1 9 5 / 2 7 6 / 0 4
8 P a r i e t a l e c t o m i z e d 5 /1 8 5 /2 6 6 / 0 3
9 P a r i e t a l e c t o m i z e d 5 / 2 0 5 /2 8 6 /0 5
10 C o n t r o l 5 /1 8 5 /2 6 6 / 0 3
11 P a r i e t a l e c t o m i z e d 5 /1 8 5 /2 6 6 / 0 3
12 S h a m - o p e r a t e d 5 /1 8 5 /2 6 6 / 0 3
13 S h a m - o p e r a t e d 5 /1 8 5 /2 6 6 / 0 3
14 C o n t r o l 5 / 1 9 5 / 2 7 6 / 0 4
15 P a r i e t a l e c t o m i z e d 5 / 1 9 5 /2 7 6 / 0 4
16 P a r i e t a l e c t o m i z e d 5 / 1 9 5 /2 7 6 / 0 4
17 S h a m - o p e r a t e d 5 / 1 9 5 /2 7 6 / 0 4
18 P a r i e t a l e c t o m i z e d 5 / 2 0 5 /2 8 6 /0 5
19 C o n t r o l 5 / 2 0 5 / 2 8 6 /0 5
20 C o n t r o l 5 / 1 8 5 /2 6 6 / 0 3
21 S h a m - o p e r a t e d 5 / 2 0 5 / 2 8 6 /0 5
22 S h a m - o p e r a t e d 5 / 1 9 5 /2 7 6 / 0 4
23 S h a m - o p e r a t e d 5 / 2 0 5 /2 8 6 /0 5
24 C o n t r o l 5 / 2 1 5 / 2 9 6 / 0 6
25 C o n t r o l 5 /2 1 5 / 2 9 6 /0 6
26 S h a m - o p e r a t e d 5 / 2 1 5 / 2 9 6 /0 6
27 P a r i e t a l e c t o m i z e d 5 / 2 1 5 / 2 9 6 /0 6
28 C o n t r o l 5 / 2 1 5 / 2 9 6 /0 6
29 S h a m - o p e r a t e d 5 / 2 1 5 / 2 9 6 / 0 6
30 P a r i e t a l e c t o m i z e d 5 / 2 1 5 / 2 9 6 / 0 6
cLBody w e i g h t s  r a n g e d  f rom 9 . 0  t o  2 5 . 0  g ram s .
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APPENDIX C. C a l c u l a t e d  MT" V a l u e s  f o r  C o m p a r i so n s  Made i n  T h i s  
S tu d y
A. Oxygen C o n s um pt ion  (Group 1) t c
B e f o r e  v s  A f t e r  T r e a t m e n t s
C o n t r o l s  1 . 2 3
S h a m - p a r i e t a l e c t o m i z e d  1 . 0 8
P a r i e t a l e c t o m i z e d  0 . 6 8
B. Oxygen C o n s u m p t io n  (Group 2)
C o n t r o l s
Day 14 v s  Day 30 0 . 0 1
Day 22 v s  Day 30 0 . 7 3
Day 14 v s  Day 22 0 . 6 1
S h a m - p a r i e t a l e c t o m i z e d
Day 14 v s  Day 30 1 . 8 4
Day 22 v s  Day 30 0 . 6 2
Day 14 vs  Day 22 1 . 8 0
P a r i e t a l e c t o m i z e d
Day 14 v s  Day 30 0 . 0 0 4
Day 22 v s  Day 30 0 . 1 5
Day 14 v s  Day 30 0 . 1 6
P a r i e t a l e c t o m i z e d / S h a m - p a r i e t a l i z e d
Day 14 1 . 1 0
Day 22 0 . 8 5
Day 30 0.40
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S h a m - p a r i e t a l e c t o m i z e d / C o n t r o l s
Day 14 2 . 0 6
Day 22 1 . 8 9
Day 30 0 . 0 4
P a r i e t a l e c t o m i z e d / C o n t r o l s
Day 14 0 . 2 0
Day 22 0 . 6 0
Day 30 0 . 2 0
C. H e a r t  R a t e  P e r  M in u te  (Group 1)
1.  C o n t r o l s  B e f o r e  T r e a t m e n t s
15°C vs  20°C 7 . 6 4
20°C v s  25°C 7 . 8 9
25°C vs  30°C 7 . 0 4
3 0 ° C vs  35°C 4 . 7 7
2 .  E x p e r i m e n t a l  Groups  A f t e r  T r e a t m e n t s  (Group 1) 
15°C Px vs  SPx 0 . 8 4
SPx vs  C 0 . 6 0
Px v s  C 0 . 1 0
20°C Px v s  SPx 0 . 4 6
SPx v s  C 0 . 1 7
Px v s  C 0 . 6 8
25°C Px v s  SPx 0 . 8 2
SPx v s  C 0 . 1 1
Px v s  C 0 . 9 3
36
3 0 ° C Px vs  SPx
SPx v s  C 
Px vs  C 
35°C Px v s  SPx
SPx vs  C 
Px v s  C
D. V e n t i l a t o r y  R a t e  P e r  M in u te  (Group 1) 
1.  C o n t r o l s  B e f o r e  T r e a t m e n t s
15°C v s  20°*0 0 . 6 6
20°C o c cvs  25 >c 0 . 7 6
25°C v s  30°C 1 . 2 2
30°C v s  35 *c 0 . 6 2
E x p e r i m e n t a l  <Groups A f t e r  T r e a t m e n t s  (Group 1)
13°C Px vs SPx 0 . 1 8
SPx vs C 1 . 3 0
Px vs C 1 . 0 8
20°C Px vs SPx 1 . 5 4
SPx v s C 1 . 1 1
Px vs C 0 . 5 2
25°C Px vs SPx 1 . 7 3
SPx v s C 1 . 5 0
Px vs C 0 . 0 5
30°C Px vs SPx 2.. 77*
SPx vs C 1 . 2 7
Px vs C 1 .4 2
0 . 21
1 . 2 9
0 . 7 2
0 . 0 6
0 .66
0 . 6 8
37
35°C Px vs  SPx
SPx vs  C 
Px v s  C 
A u to p s y  (Group 2)
L i v e r  W e ig h t :
Px vs  SPx 
SPx vs  C 
Px v s  C 
T e s t i c u l a r  W e ig h t :
Px v s  SPx 
SPx vs  C 
Px vs  C 
A d r e n a l  W e ig h t :
Px v s  SPx 
SPx v s  C 
Px vs  C
* P <  0 . 0 5
* * P < 0.G01
Px = P a r i e t a l e c t o m i z e d  
SPx = S h a m - p a r i e t a l e c t o m i z e d  
C = C o n t r o l s  
t c  = C a l c u l a t e d  Mt M v a l u e s
1 . 8 8
0 . 3 7
1 .4 2
0 . 2 4
1 . 4 0
1 . 2 5
1 . 4 3  
0 . 3 3  
1 . 1 9
0.66
1 . 5 0
0 . 3 3
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